j Abstract Objectives Based on the investigation of 144 families (144 patients affected by Multiple Sclerosis (MS), 109 partners, and 192 children) examined in three different European child and adolescent psychiatric University centres by means of questionnaires, we evaluated the prevalence of psychological symptoms in the offspring and associated risk factors such as duration and severity of the disease as well as depression of the ill and the healthy parent. Results Indicate that the severe disease of MS is associated with depression of the ill and healthy parent. Ill parents, especially ill mothers, as well as depressed ill, or depressed healthy parents evaluate their children's mental health problems with a higher prevalence within the internalizing spectrum. Healthy parents report normal psychological adjustment of their children. If two parents present a depressive state, the prevalence of relevant psychological internalizing symptoms is twice or three times as high as the age norms. Conclusion Children in families with a parent affected by MS and associated depression of the parental couple are at high risk of mental health problems, especially internalizing disorders. In focusing on the mental health of children one must also be aware of the potential opportunities to address the parents' own psychological needs.
j Key words multiple sclerosisparental depressionmental health problems in children (Brassington and Marsch 1998) . The lifetime prevalence of depression in MS patients is estimated to be 47%-54% (Feinstein 2004; Minden 2000) . These rates of depression are higher in MS patients than in the general population and among patients with general medical conditions (Minden et al. 1987 ). Changes in family roles, loss of work, income, or social status, and caregiver burnout are common in these families. Thus MS represents a disease condition that has the potential to affect the partner and children in a number of ways.
Somatic illness in a parent is a risk factor for psychiatric disorder in children (Romer et al. 2002; Rutter 1966) . A significant physical disease in a parent has an impact on children's development and psychosocial functioning (Armsden and Lewis 1993; Steck et al. 2001 ; Worsham et al. 1997) . The diagnosis of a severe somatic disease such as MS is one of the most life-changing events for patients, their families, and their children (Burnfield 1985; Kalb 1996; Steck 2000 Steck , 2002 White et al. 1996) . In understanding the impact of the chronic somatic illness and in formulating interventions, it is helpful to consider, besides the developmental issues of the individual family member, also their interplay with the development of the family life cycle and the chronic illness itself (Rolland 1999 ).
This study investigated some risk factors of the outcome of psychological problems in families with a parent and children affected by MS on the basis of the following hypotheses:
j Parents associated hypothesis H1: Depression score is higher in ill parents than in healthy parents; there is mutual influence with respect to depressive symptoms between the parental couple. H2: Disease variables such as duration and severity of MS are associated with depression in ill and healthy parents.
j Children associated hypothesis H3: Children of somatically ill parents will be at higher risk for psychological problems measured by symptom checklists than age norms; prevalent psychological symptoms in children exposed to parental MS will be found predominantly in the internalizing spectrum. H4: Somatically ill parents tend to perceive more psychological problems in their children than healthy parents.
H5: The more severe the parental illness, the more the psychological symptoms found in his children. H6: Low depression scores in ill and healthy parents will predict good psychological adjustment in their children. 
Subjects and methods j Participants
The patients were recruited from the University hospitals of Hamburg (Germany; a special neurological outpatient service for patients with MS) of Athens (Greece; 5 neurological clinics, including the University) and of Basel (Switzerland; a specialized multidisciplinary team in the neurology department).
Demographics
Parents completed a self-report form to provide information on demographic variables such as age, gender, nationality of family members as well as educational levels, and work situation of both parents.
Illness status and illness severity was measured by the responsible physician, using the Karnofsky scale, an index for the clinical estimate of a patient's physical state, and performance. High percentage indicates minor symptoms, with the possibility of leading a normal life; low percentage indicates severe disease symptoms, or disability, with the necessity of institutional care.
Depression of the parents was assessed by the short form of the Beck Depression Inventory (BDI), which is a valid and reliable measure of depressive symptoms in both depressed and medical populations (Beck et al. 1961 (Beck et al. , 1988 and has been widely used in MS-patients, (e.g., Arnett et al. 2002; Feinstein and Feinstein 2001; Landro et al. 2004 ). ''Somatic'' BDI items might be valid as depression indicators for at least some MS patients (Aikens et al. 1997) .
Child behavior checklist (CBCL, Achenbach 1991a) The CBCL is the best known of rating scale and checklist used to assess child mental health and behavior. It was used because of the ease with which it can be completed in population-based studies. Mother and father were both asked to complete the CBCL for each child, 6-18 years old. We evaluated these results separately and calculated the mean of both parent's rating as 'overall rating'.
The youth self report (YSR, with a setting identical to the CBCL) was completed by adolescents (age 11 or older); it provides a self-report measure of current behavioral and psychological status (Achenbach 1991b ) and includes 102 items of the behavior problems from the CBCL, reworded in the first person.
According to national norms (Döpfner et al. 1994a, b; Roussos et al. 1999 Roussos et al. , 2001 Steinhausen et al. 1996 Steinhausen et al. , 1999 ) raw values of CBCL and YSR internalizing, externalizing, and total scores were transformed into standardized T-scores. To discriminate between relevant problems (need for diagnostic, counseling, or treatment) and non-relevant problems, we used the criteria T ‡ 60 proposed by Achenbach (1991a, b) to define C values, indicating cases with relevant problems. Around 17% of the children in the norm sample were rated as having relevant problems.
Possible sources of bias are different recruitment procedures (e.g., the questionnaires were mailed or handed over to the participants or filled out in an interview) and non-responders.
Results
j Demographic and clinical data ( Table 1) Around 46% of the families are Swiss, 37% Greeks, and 17% Germans. Around 71.5% of the patients are female and 28.5% male. This reflects the fact that the ratio of women to men with MS is 3 to 2. The gender distribution is similar among the three population samples. The distribution according to age and gender of the children is almost equal and does not differ between the three centres. Around 62.5% of the children are below, 37.5% above 12 years.
Mean score of the Karnofsky-Index is 70.9 and there are significant (F = 3.96; P = 0.022) differences between the three countries: highest in Germany, followed by Greece and Switzerland. There are no gender differences.
Work situation (data not shown) of ill parents differs significantly (P < 0.001) between the three countries: there are more ill parents fully employed in Greece, whereas in Germany and Switzerland more ill parents are partly employed. Work situation of healthy parents does not show any significant difference. Highest education (data not shown) of ill and healthy parents does not differ significantly in the three centres (no differences between fathers or mothers and ill or healthy parents).
The BDI of ill parent and healthy parent differ significantly (F = 3.12; P = 0.048) between the countries. The mean value of ill parents is 12.6 (corresponding to a mild depressive symptomatology) and differs significantly form the mean value of healthy parents 6.2 (F = 42.7; P < 0.001) (H1); 59.5% of all ill parents (68.6% of males and 56.0% of females) evaluate themselves as being depressed, whereas this is only true for 20.4% of the healthy parents (13.6% of males and 31.2% of females). The correlations between duration of the disease (mean of duration for ill fathers is 6.5 years, for ill mothers 7.7 years) and severity of the illness are significant (r = )0.33; P < 0.01), as well as between the severity of the disease and the depression of the ill parent (r = )0.30; P < 0.01). The longer the duration of and the more severe the disease, the more depressed is the ill parent. The more depressed the ill parent, the higher the depression score of the healthy parent (r = 0.23; P < 0.05) (H2). Severity of disease and depression of patient and partner j Psychososocial problems (measured by CBCL/YSR) ( Table 2) All overall CBCL T and C scores (the mean of both parent's rating) does not differ between countries with one exception: Swiss parents indicate a significantly (8.1%; P < 0.01) smaller percentage of cases with relevant internalizing problems (C values) than Greek parents (29.4%) and German parents (31.7%). CBCL T overall externalizing and total scores do not differ significantly from the norm values of 50, whereas internalizing scores are significantly higher than norm values (H3). Ill parents rate their children's internalizing problems significantly higher than norm values, while healthy parents' ratings do not differ from the norm (H4).
CBCL C scores
Ill parents rate their children as having significantly relevant internalizing problems, whereas healthy parents' rating do not indicate an increased percentage of relevant problems (H4).
All YSR T and C scores do not differ significantly between countries.
YSR T scores are significantly over the norm for internalizing disorders (H3). YSR C scores do not indicate an increased percentage of relevant problems.
To compare simultaneously the influence of father-mother and patient-healthy person, we calculated a two-way ANOVA and found an interaction effect between gender and illness for internalizing disorders (F = 5.7, P < 0.05) and total score (F = 3.3, P < 0.1): ill mothers show the highest values in all three dimensions.
The correlations (Table 3) between the CBCL T values of the ill and the healthy parents for all dimensions are significant as well as between the CBCL T values of the parents and the YSR T values of the adolescents for internalizing disorders. The correlations are higher between the YSR T values and the CBCL T values, evaluated by the healthy parent, than the ones evaluated by the ill parent. Yet the differences between the correlation coefficients of the healthy parent and the ill parent with the adolescents do not achieve a significant level (Fishers z-values; data not shown).
The results of the correlations (Table 4) between the psychosocial problems (CBCL T values) evaluated by the ill and the healthy parent and different variables (gender, age, illness duration and severity, depression) show that only the severity of the disease and the depression of the parents are influencing the evaluation of the psychosocial problems in children. There is a significant inverse correlation between the Karnofsky Index and the CBCL T values (externalizing and total score). The more severely ill the parent is, the higher he or she evaluates the child as presenting psychosocial problems (H5). The correlations between the depression score of the ill mother, the somatically healthy parents (father and mother), and the CBCL T values are significant. The higher the depression score of the ill mother, the healthy father and the healthy mother, the higher their scoring for psychosocial problems in their children, particularly for internalizing symptoms, and for the total score (H6). Comparison with norm values t: * P < 0.1; ** P < 0.05; *** P < 0.01; P < 0.001 a T values are compared with 50 (norm) b C values are compared with 17% Table 3 Correlation between the psychosocial problems (CBCL, respectively YSR T values) evaluated by the ill parent, the healthy parent, and the adolescent
N

Internalizing Externalizing Total
Ill parent-healthy parent 113 r = 0.64*** r = 0.75*** r = 0.73*** Ill parent-adolescent 56 r = 0.48*** r = 0.23 r = 0.25 Healthy parent-adolescent 49 r = 0.56*** r = 0.46*** r = 0.54*** * P < 0.05; ** P < 0.01; *** P < 0.001 CBCL T and C scores of ill and healthy parents (Table 5) show a highly significant increase for internalizing disorders (P < 0.1-P < 0.001) and total problems (P < 0.05-P < 0.001) depending on the presence of none, one or two depressed parents. Especially the presence of two depressed parents increases the CBCL values remarkably.
YSR C and T scores (Table 5) : C scores for internalizing symptoms are almost three times, for total scores twice as high as the age norms in the presence of two depressed parents. They do not reach significant values, probably due to the small number.
Discussion j Depression of parents
Around 59% of all patients and 20% of the partners evaluate themselves as being depressed and the depression score is higher in ill parents than in healthy parents (confirming our first hypothesis). 
Depression of the ill parent
Depression of the somatically healthy parent
Psychological distress affects not only the chronically ill patient but also the caregiver (Aronson 1997) . Caring is associated with experience of multiple losses (Cheung and Hocking 2004) . Somatic, anxiety and depressive symptoms are common in these caring partners, and it is important for the professional healthcare team to recognize these symptoms and provide appropriate support j Depression, disease, and demographic variables
Our results indicate that severe disease is associated with depression of ill and healthy parents (corresponding to the second hypothesis). The research on the potential associations between depression, physical disability and illness course in MS shows no consistent results (Minden and Schiffer 1990; Noy et al. 1995) According to a study by Mohr et al. (1997) , depression (measured by the BDI) was sig- j Mental health problems in children
CBCL T/C and YSR T/C values compared to the norm values
Both parents and offspring reported significantly higher scores for internalizing disorders only (T values), according to our third hypothesis. Our results show gender and role differences: especially ill mothers scored high for psychological problems in their children, particularly for internalizing disorders. There are no discrepancies between the evaluations of ill and healthy parents, neither between the evaluation of ill or healthy parents and their children (T values). The differences between ill and healthy parents in their evaluation of their children having ''relevant problems'' (C values) are interesting. For ill parents their children present relevant internalizing psychological problems, healthy parents and adolescents indicate no relevant problems. These results confirm our fourth hypothesis. The more severely ill the parent is, the higher he or she evaluates the child as presenting psychosocial problems (corresponding to our fifth hypothesis). Ill and healthy parents perceive their children differently. Ill parents-who experience high anxiety with their disease-may not accurately assess their children's true emotional state. Healthy parents-on the contrary-may have a tendency to ignore problems, therefore evaluating their children too positive. Youth may minimize their emotional difficulties or mask their true emotions to protect their parents. Parents often have difficulties in acknowledging the effect of the illness on children (Levine and Krieger 1993). The parental need to believe that children are not affected by their own MS prevents them from seeking help (Kalb 1996) . False perceptions could possibly prevent children and adolescents from receiving appropriate mental health interventions (Heiney et al. 1997) .
Especially ill mothers evaluate their children as presenting internalizing disorders. The results of Najman et al. (2001) show that the more emotionally disturbed the mother, the greater the degree to which she imputes the child to have behavioral problems (measured by the CBCL/YSR); the data suggest-according to the authors-that maternal health impairment is associated with biased observations.
j Psychosocial problems (CBCL T values) and parental depression (measured by the BDI)
The higher the depression score especially of ill mothers and even more of healthy parents, the higher the psychosocial problems are evaluated in their children, particularly for internalizing symptoms and for the total score. The depression of both parents predicts twice to three times a higher percentage of relevant internalizing problems in their children and adolescents. These findings confirm our sixth hypothesis. The high potential risk for mental health disorders in offspring of a depressed parental couple indicates strongly the main target of preventive interventions. Steele et al. (1997) in his studies shows that parental illness impacts child internalizing symptoms by operation through parental depressive symptoms. There is ample evidence for the association between parental mental disorders and children's adjustment (Beardslee et al. 1998 ; Davies and Windle 1997; Olfson et al. 2003) and between the adverse effect of maternal depression on children's psychological health (Brennan et al. 2000 (Brennan et al. , 2003 (Weissman et al. 2004 ). The results of a longitudinal study (Anderson and Hammen 1993) , suggest that the psychosocial problems (measured by the CBCL) observed in children of mothers with recurrent depressions are long-lasting and are apparent in their functioning both at home and at school (CBCL for teachers).
Numerous studies indicate that the quality of the emotional availability of the healthy parent may compensate for the inattentiveness of the ill parent. The child's significant relationship with the healthy non-depressed parent may be a key protective factor for his psychological adjustment (Davies and Windle 1997; Leinonen et al. 2003 ).
j Differences between countries
The investigated sample size of patients, partner, and children was highest in Switzerland, followed by Greece and Germany. This raises the question whether these differences in cohort size introduce a bias. Disease severity varies significantly between the three countries, which might be explained by differences in referral patterns. The mean values of depression of ill and healthy parents differ significantly between the three countries, being lowest in Switzerland. Therefore it is not surprising that Swiss parents evaluate their children (CBCL C values) at 92% within the norm (i.e., presenting no internalizing disorders, in comparison to the significant lower percentage by Greek and German parents. Socioculturally mediated factors may influence differences in illness behavior and defense mechanism. Parents affected by MS and their family fear stigmatization through their physical disability. Some parents even wish-as long as possible-to keep their disease secret and therefore do not acknowledge associated depressive symptoms. They underestimate the emotional distress of their children, since any psychological or mental health problem would mean further stigmatization (Steck et al. 2005) . Another source of bias may be the different handling of questionnaires: they were mailed, handed over to the participants, or filled out in an interview.
Conclusions
Ill and healthy parents with depression and particularly the depressed parental couple overestimate the potential risk of mental health problems, especially internalizing symptoms, in their children. Healthy parents and partially also adolescents underestimate this risk. Comprehensive care of the person with MS involves the entire family. When the parent with MS is evaluated, the healthy parent should be included. The careful assessment of disease variables in ill and healthy parents is needed to devise individualized treatment approaches to manage problems that might arise in both, for example depression. The importance of the healthy parent's mental health and emotional availability for the children has to be emphasized. The results suggest a number of interventions, which may reduce the negative effects of parental MS on a child. Specifically interventions aimed at helping parents to cope with the illness situation and to decrease individual parental depressive symptoms ( Despite a number of strengths of this study, it is not without its limitations. Our results must be considered cautiously, given the heterogeneous nature of the sample, e.g., the implications of the parental disease, the time since onset and diagnosis and the varying duration of exposure of children to the parental illness. Other limitations are associated with this investigation, and the findings should therefore be evaluated with appropriate prudence. Neuropsychological investigation has not been conducted, so the influence of cognitive disorders on associated depression in ill and healthy parents was not evaluated, neither the psychosocial impact of cognitive impairment on family and especially children. Children's concern and emotional distress are more strongly associated with less apparent psychological changes such as cognitive dysfunction or depression than with the more visible, physical symptoms, e.g., ambulation (Kalb 1996) . Longitudinal research is needed to understand clearly the interactions between normal developmental variations and the variations produced by the presence of a chronic physical illness of parents children and adolescents. One cannot exclude the eventual bias in the data collection by three different teams.
